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PREFACE

The computerized Life Cycle Cost (LCC) Model for the Full Scale

Engineering Development (FSED) Phase of SEEK TALK is a revised and

extended version of the LCC Model for the Advanced Development Phase,

which Model was itself an elaboration of the Model used in the first,

or Design Studies, Phase of the program. This document is the User's

Manual for the FSED LCC Model.

The Manual is contained in two volumes. Volume I, entitled Life

Cycle Cost Management, covers LCC policies for SEEK TALK, the nature

and application of the Model, and instructions to contractors for

carzying out FSED LCC tasks. Volume II, entitled Model Equations

and Model Operations, first describes the overall structure of the

LCC Model, the cost element equations, the sensitivity analysis capa-

bility and the repair level analysis capability. Next it provides

values for Air Force input parameters and instructions for contractor

inputs, general operating characteristics of the Model and detailed

operating procedures. Finally, four appendices contain a glossary

of variables, illustrative computer runs, instructions for calcula-

ting modificatioa/installation cost elements and instructions for

using the Model for calculations involving Interim Contractor Support

and Centralized Intermediate Maintenance Facilities.

An earlier version of this document was prepared by MITRE for

the Air Force Electronic Systems Division, and issued by them as

Attachment 15 to the FSED RFP for SEEK TALK, namely, RFP No.

F19628-80-R-0184, dated 21 July 1980.
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SECTION I

LIFE CYCLE COST POLICIES FOR SEEK TALK

Volume I of the User's Manual describes life cycle cost policies for
SEEK TALK, summarizes the nature of the FSED life cycle cost model,
and provides instructions to contractors for carryi.g out FSED LCC
tasks.

1.1 SEEK TALK Acquisition Depends Upon Life Cycle Cost

The Air Force has established that life cycle cost will be a key
factor in the selection of the production contractor, as well as in
determining whether SEEK TALK will be approved for production. Life
Cycle Cost (LCC) management techniques and controls have been and
will continue to be emphasized in all phases of the SEEK TALK
Program.

Contractor management should be concerned with the LCC program
because cost will be a major factor in determining the success of
their efforts.

To make LCC work for him, the manager needs to give cost
considerations high priority. He should give prominence to LCC in
the program structure, develop an awareness of cost in all project
personnel (and especially the design engineers), see thatcost
targets are formulated and used to guide the work, and emphasize
cost consideration changes -- including cost-reducing design -- in
all program reviews.

1.2 LCC Actions That The Government Has Taken To Date

The Government has emphasized the importance of LCC considerations
since the inception of the SEEK TALK program. It has demonstrated
this emphasis through the following specific actions taken to date:

*-Identified SEEK TALK as an LCC program

Developed an approach to Life Cycle Cost controls that
builds upon the success of past programs, notably the ARC-
164/ARC-XXX program.

Established LCC policies for SEEK TALK and an LCC program
plan; determined that LCC will be the cost factor used in
production source selection.

V-.
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Encouraged the contractor to challenge government
requirements in the interest of reducing cost.

Developed the concept of multiple configurations - Full-up
(Type I or maximum), Partial array (Type II or
intermediate) and Modem-only (Type III or minimum) - in
order to establish lowest LCC designs meeting the
operational requirements of each platform type.

Provided Life Cycle Cost Models for contractor use in the
Design Studies and Advanced Development phases.

Developed early working relationships with host platform
SPOs and ALCs; set up integration study contracts for four
platforms: F-15, F-16, A-10, OV-10.

1.3 LCC Actions Taken to Date bv Contractors

The SEEK TALK development contractors have conducted their design
work with emphasis on program cost reduction and control. Design
concepts have been formulated with emphasis on cost considerations,
and specific design decisions have been made using LCC trade
studies. The following actions contributed to these efforts:

Developed mechanism for cost estimation, cost tracking and
control.

Partitioned LCC targets, and compared results with cost
element estimates.

Identified known and potential cost drivers in each major
cost area.

Projected LCC with accuracy estimates for input
parameters, and detailed supporting rationale.

Suggested specification or ground rule changes that would
reduce cost.

kelated component quality level to LCC; made preliminary
component selection for low LCC.

Proposed aircraft antenna locations and antenna designs
selected with consideration of installatior, cost and added

fuel cost.

6



1.4 Purpose of LCC in FSED and Production Phases

The overall purpose of LCC in the SEEK TALK program is to ensure
that the systems, as designed by the development contractors, are
affordable by the Air Force. Affordability is gauged on a total
life cycle cost basis, including the several cost components of both
acqusition and ownership.

During the early portion of the FSED phase, LCC techniques will be
used to identify and support trade and other studies leading to low
LCC designs. After Critical Design Review, continuing cost
controls, pressure against possible cost increases and incremental
cost reductions where possible, will utilize LCC tracking and
analysis efforts. It is recognized that estimates of the input
parameters for the LCC calculation cannot be made with high
accuracy, particularly before the FSED models have been fabricated
and tested. Hence, a rigorous mathematical optimization is not
possible. Nevertheless, the contractor can, using LCC techniques,
identify the design decisions that will help minimize LCC.

At the end of FSED, contractor projections of LCC will be important
factors in production source selection. Contractual incentives for
the successful production contractor will depend on his actual LCC
performance vs. his LCC prediction. Performance will be determined
via actual demonstration, including field measurements and
statistical tests to determine reliability, maintainability,
operability and other LCC drivers.

At the start of the FSED contract effort, the LCC work defined by
the FSED SOW and this User's Manual, and the FSED Phase LCC Model
defined by this Manual, shall supersede the LCC work defined by the
Advanced Development Phase SOW and associated User's Manual.

7



SECTION 2

NATURE AND APPLICATION OF THE FSED PHASE LCC MODEL

2.1 Role of the Model in FSED Phase

The FSED Phase Life Cycle Cost (LCC) Model is a major tool that
contractors shall use to reduce and control total program cost,
including costs of both acquisition and onership. It shall be
utilized by each contractor in tne early Part of FSL.) (i.e., prior
to Critical Design Keview) to establish cost targets for LCC
elements and scbelemrents, to identify cost drivers, and to make
trade .tudies witiiir the general domains defined by Air Force
performance speci iicat ions and the contractor 's FSEL design concept.
In addition, the model will enable the contractor to study
alternative logist ics support approaches and alternate repair levels
for eu'Iipment items.

Subsequent to Critical Design Review, however, the detailed designs
of equipment Conf igrat ion ITEMs and Computer Program Conf igura irc:i
ITEMs will have heen established. The model shall then be used for
tracking and controlling LCC during the construction ind test siages
and for evaluating ECPs. It shall also be used to refine
operational and support procedures.

The I-'SiED Phase MIodel will also be used by the Air Force for two
pt.rposes. . t ill provide a means for estimating ma.jor elements of
1EM2, both for developing funding requirements and for investigating
the cost co:nsequences of alternative program choices. It will also
be used to define standards for evaluating contractor LCC estimates
including use in source selection.

T,- FSED Phis, !,CC lodel, as described in this manual, is similar in
bwi c st ructure and in level of detail to the Advanced Development
Phase I,( -lodel. Any differences ire described suhseqlently in
Sc.t ion 4 of Volume II.

o I e .*" t Ie o';e 10 i tile h Proc ti ;o. Pill"e

The Air Fcrce is 1Ptanning to utilize life cycle cost as a major
crlterion iii source. se iWct ion for SEEK TALK production. Of ferors
will be required to predict SEEK TALK LCC, using a prescribed LCC
Mlode in , restriboec values for Air Force input p'irameters to the
model . o1: erors w i 11 estimate contractor input parameters using
Air Force instructions and ground rules). and will utilize these
est ima tes to mak. pro iections of LC.
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Means will then be used to measure and verify the ICC performance of
the contractor's production equipment. A financial incentive,
positive or negative depending upon LCC performance vs LCC

prediction, will be administered as stated in the production
contract.

Each key contractor input parameter used to project LCC will be

verified or controlled in some way to measure actual contractor
performance cnd compare it with the previous parameter estimate.
The method of verification or control, and the timing of the

verification or control process, will depend upon the nature of the
parameter. Four different approaches will be utilized, as described

below.

(1) For parameters related to terminal production prices, or

item production prices, the fixed price incentive
production contract itself will provide suitable controls.

(2) For parameters defined by the specifications, fixed by the

contractors design, and easy to observe or measure,
inspection of the production product will be sufficient for
Verificat ion. Examples of such parameters are number of
antenna eleeients, dimensions of electronic boxes and
weights of individual items.

(3) Parameters at least pattl eflIed by the specifications,
but havt tg va lues that ariy ''it f:or the contractor to
control aind to meisur- c c''.'CIV, n1a rein ire a more
comp i i cat ed means of -ei. f Thus for rel i abi Iity
and ma nt ainabi ity p, ir." teos, for ex:imple, statistical
tests wou I d be carr i ed out on s ampl es of product jon un ts

operating in the field.

(4 >lodificat on, ins toI]ation parameters, such as labor hours
to install a terminal on each type of host platform, will

require a special verification process. The nature of this
process il depend upon the provi sions of the FSED
contraat :,.'Ird,,tg Cwi ss mal: d-icat ions - a <ice~pec:: 'it

tie d,,re of respon s ibi it defined for the FL D
contr ,ntor.

Fl' 'SFI Phas, IC ' del wi, O imp 1 ieDtI h( Air Force (and
:2TKE, prior to ud1odct iolt proposai preparit ion. .iw, simpler
vens ior will be used in Produ..cion: .ource s:lention, and in n-rovd i ng
the b-s is tr ilcen-,i\( r'isement in nat:cular, ne'e olowi1lg

chinges it the to(e1 will be mile:
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o Consideration of costs over which the contractor has I itt le
or I0 cOLro 1 Will be eliminated.

o These costs or cost parameters found during th -SED 'l ,ie
to have an ins i gri if i ca n t ef fet on ICC L' i , e o , :m na L ed .

o The model w il be updated to ref-let c!; Ar Frc,. .
for installation, deployment, operat io. .11m d i.t .

o Problems and deficiencies arT ing ii. ti -ts of tih.

Phase Yl,)de] will be corrected.

2.3 \attire af conci I' inpu ts

M'o:del JIll)Ilit 1iF{ ClOhi lh t O01.5 of gow 'Of'l,'. 1-: :1:0 >C.(C: [.~ iE , '- :.

cC: tr t. uor-ur:-!i sh'd ,, Irametr, s.

OXinOI eS Of ove\'Oh-nime t rCame_ (r r' '-' . :r : .i . .:

rates tliu.d cO:!Il girat IiO fi ixes , l p .u'i a ,o \r:": I to: " '

c 1:ha -t - r-st ics , ut iizat ion rcites, arid f ,x 0 i ropr,"

:ogrst lcs suppart system such as pTci rne t i.e. ,i,. it:: -

sxira, 1 ( o- O:.it :i:tor i iiput are the, pcrtL i tlr r cilIr "- 1( ,- -

hi :To: St em us 1: 1i gi mgtesse11oko

TI t, o~ r I"" t

' fl. ' p ti' .'. :1 :s I i~, ':o, cos c'i' i e 1: tS .il Cir: (to2:

Th! rlO ;.i, ol L id r " or l C u t.O T t',( e10 1- 11.: r0 1 0 1,: L

10
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TABLE 2-I

MAJOR CAFEGORIES OF INPUT DATA BY TYPE AND BY SOURCE
(Sources: Government, Contractor)

System-Wide Parameters (File (1))
Government: Labor Rates, pipeline times, unit cost factors,

planned inventory utilization period, etc.
Contractor: Training and Tech. Order data, FSED cost.

Deployment of Host Platforms (Files (2) and (6))
Government: Operational bases by type and by theatre.

Platform deployment at bases.

Platform - Oriented Parameters (Files (3), (4), (5), (6))
Government: Platform operating and utilization data;

thrust/fuel relationships. Terminals per
platform. Installation modes; recurring
fixed modification/installation cost.

Contractor: Operational labor hours; drag per antenna.
Unit terminal production cost.
Non-recurring modification/installation cost.
Recurring A-Kit cost and installation hours.

iTEl-Oriented and Support Equipment -Oriented Parameters

(File (7), (8), (9 , 10), (I1))

Contractor: Support Equipment characteristics;
Tech. Order pages.

ITEM definitions and properties;
What SRUs are in each LRU.

ITFEM reliability and maintenance data;
Tech. Order and Training data.

What Support Equipment is used in
repar of each ITEM.

WhLat the ITEM configurations are for each
platrorm type.

j.
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2 .4 St~ tIileof M odle Outputs5

The outputs of thle LCC Model p rov ide iln overiall sutmmirv bv cost.

(' lass it f i ca ion, ltreikdowiis In TIS i glIif fi Gdt C Ost a reVa3S,' atIIati s
shI ow ing sells it i v i ty ot resni Its to var iat ions i t sc lete~tvd I) iirAilt IOr-s
anid sholwing th, re(sl Its of al MinalV-,is of repil i r 1 eve Iopt ions'
ilieSO otputI Litab les WI I I assist the diesign enig irler , the
tIstal lilat ionl integr-ationl engineer and the logistics support planner
in dote rm ining thle l ost cois eqiiences o~f the i dec is ion alto mat ies!

A brie t des> r i pt ion of the >IoW' I olt puits l' i 1 s t'Iggost how' t~w , IllO
be tselr b% thev cont ractor- inl hiis U'SI) twork.

The Oilf-PUt S of Lf hohs iI cL.CC CA l~illa' ion aire giv en inl seven i 0,les
as to) IIows

I Sti~mirv 1w out U Ivettijit : GiVOS d ~ttt) 0'. t'lt ii
,I-111 is It i oll mAlk oiersh ip costs inl aciiceWith a

St 1Iitil d >05 st bIreakdomsi ,tr~uct uvo.

t P 1 .1Lt formi '1')d i f i cat i on I it LI I a lt ; oi Cos ts lo\is
i ek d ow tis of illo, i ,i c-'It ionl, itistal Iati ion ot Vex'ts

Sl iCI ca i oti and plAit Orll t vpe, . ihis hi gh! ir wha't
pltorms, 11i ilist'i ILit ionl 11o' lslsvtm ir te ira o

I-, L n r I Oil atid Ilog is m et . Sti)pot. I 5 CIs U I itin1i.

1to tie oron of (,.I( ofI ' e, evet kl S cos!t e I c'-tie., ' ,\
i i I vs Itectirm-i ig~. expeile 5, 111(1 h\ ty .pe o o t n

1110e Or mli ill" enoi ie t loll. 'It Is sh w I il 0t " 1,1 1 Itg 01I tle
o'05, s .111d I hie I oc.t ionls t' hie re I h1v% I~ I e I he , itr red!

.1 IE"!-Somec i t i c ots itid li Mi tt eil,-lc e Chia r.1 to cs ItI
r, '% I'es for each (-oti c orI 101 -lie f i iiedi ITEM - i . , e I tle

Kep acoi l ti Iiti e(.'g. , bl'Ick box) lull Shop Kepatll> Un1( ilt
pr -lt ~id c.11en il t or isstinblly - a bedonot its

C0oilt t blit io01 to t i hire-s, its al011 lo~ioc 11.1ot ittse101

illd it.'lltslll iouI Of sp11,11S 1111 its- And dio !iris)

ili11)" t. ilI P11ett ll 1011i re011o0its 1 111(1 (0515 S hows tot :il

re1 1mt liii it red olito 041 pttiiuiti )I oz(111 ( onit actot -

hil Ito'd t Vt''. thev IssokA toed cost , luld a bi eakdout o! units

I 1''.; 1t tor MTo!M ia ilI Cost. alllF Ci itttl-(- Rate Dit a: Shows for
1,.1 govolttillt -iet I iti 1)1 at- 1-orm1 t \'I)( num11"bers of)

p it ots ,t etmnit sper' p lit forii, iggregito ptrodiict loll

k t 1inA Mod I I I clit Itonilis tI I lit iu OlCOStL 0 1 1 illes vo terilI idil



for the contractor's design, several measures of failure
rate for that design, and mean hours between failures.

(7) Manpower Requirements: Shows manpower requirements for
maintenance and for preparation of item management data,
broken down by type of operational base and by base vs
depot. It also summarizes manpower needed for training.

The outputs of the Sensitivity Analysis are of two types. First,
the change in LCC is given for a 25 percent change in each of six
selected system-wide parameters - all unit costs, all failure rates,
all false pull* rates, all fault isolation and repair times, all
repair materials costs and modification/installation labor hours.
Second, the change in LCC is given for defined changes in each of
eight selected ITEM-specific parameters, and in each case, the ITEMs
are then arranged in order of significance. The ITEM-specific
parameters are: failure rate, unit cost, false pull rate, repair
materials cost, intermediate repair fraction, depot repair fraction,
and condemnation rate. In addition, the ITEM-specific analysis
investigates whether any SRUs would be cheaper to maintain if they
could be treated logistically as LRUs.

The last type of output is produced by the Repair Level Analysis
routine. This develops for each contractor-defined ITEM (Line
Replaceable Unit or Shop Repairable Unit) a recommended maintenance
approach, namely, repair at base, repair at depot or discard.

A "false pull" is defined as a removal of an LRU from an
installation because of a suspected equipment failure, which LRU,
nowever, does not exhibit any fault in subsequent test in the shop.

13



SECTN~N 3

INSTRUCTIONS TO CONTRACTORS M'R CARRYING' OUT F'SED LCC TASKS

The LCC tasks that the contractors shall carry out iitheO FSED; 1iat'
are establ ished by the FSED Statement of w ork fS(W) The FSED 11haswe
lXC Mlodel s a Ma jor toO 1 that ,hall be '~sed by the, t,t ractor in
performing these tasks. The descriptions belov. siliimar~ze how the
Model rwill' he tImployed fur each LCC dk.Details o4 t hat. Lype-~ or
computer run~s "ill be made, and holt nlput PaJ: ama jt rs a i 1 he
est :hl isled :ire g iven in VclIume 11 of th:-s m~ijiil - 'tilbs

anid lb supp: emmti ed by AppeiW ices JI 7and~ IV It K, j, p,

r''qui remeints ire defined ia the Contractor Di- fN-q1.Ii'-m(-It .s.

The four 7,LC I- v~ks in :ie FSE SLIA -h h 1,: i t s

SI ) Siqppart ('c)icept Anri lv i,

>2 :,:CC rr.~ o

(I IrT I I : es

sl::~ort 1" d ',r(1hic 1. l

0s 11 t 0f;. 1- I (M r -I- 01il 1 t Vr.. . 1:: 90; V. Pt J

fr the init ii de; ovment T,1(se [TIr~ ,,I Ira to- Ii p r I' a

i ivr: v e samr. f - i ( c warI-ralnt Ol or l g Iri i rr11,VV I ATI1r.'I I C I S '41l

hef vest c)at iitr it er r m CI r taor 1i~il 0 ral l 1-t 1

phaisel, U L:11 f' In D~'' an. L ( :VO V 1in>.

aso ~a ,,SC)( a Tk.I t r I, g-vePr I' ran L,tr c I (Ic ! rn g, 1o.' 1. ;10
also be inc I'Ided . Appiend ix l% of aim itli

describes how the C Model may tewipe t( h rer t 1~e 0 1
(leplIo me nt teises m I In o iit r icr as L e o r1: is i

Ini addi tion L, I uul'iiig j- i ti~ter im co;:Lr ictLor s'1Jpoi 1~ 1(,i L,~
shallI evaluate the cost cloat-tics ii Ie CLi 17W -rCLOT'

support, at- Ileast at t.11v depot levelI
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The contractor shall also evaluate, using the LCC Mlodel, the
suitability and cost effectiveness of using centralized intermediate
maintenance facilities (Cl1Fs), versus independent base maintenance,
either during the mature deployment phase only, or during both
deployment phases. The use of CIMFs for the European theatre can be
investigated by changing the choice of logistic configuration in
Table 8-1V (defining Input File (2)) in Volume II of this User's
Manual - See Section 8.2.2. Further information on making
calculations for Cl.MFs is given in Appendix I'. of Volume 11.

The contractor should also note that the FSED SOW requires him to
conduct a Repair Level Analysis (RLA), using the LCC '!-del. The RLA
utilizes the procedures described in Section 7 of Volume II of this
Lser's Manual. RLA should be used by the contractor to influence
design decisions. Also, the RLA program aids the contractor in
establis.ing appropriate (and approximately optimum) values for
contractor inputs of parameters RTS, NRTS, and COND for support
concept studies. (See Appendix 1, Glossary, in Volume II for
definitions of thee variablesI

It is expcted that the evaluation of the prototype and subsequent
production model packaging concepts would be evolved in conjunction
kith the effo-ts cf the Support Concept Analysis and RLA tasks.
Further, the des igi anid implerentat ion approach for both peculiar
and commoni suppr.rt equipment should be arrived at in conjunction
%.i th the an. l '-s of s.,,ppmrt concepts.

Corsiderat ton shall be given to the tactical nature of the on-
oqi pirnet and base ,ve l nff-eq,,ipment support. ( 'On-equipment"
refers to m :r:t,,tra. pertormed on or at the host platform; "off-
.'qu ipment rtofrs to miItenci_,, performed at a base or depot shop.)

These anal %,,se sho:d include the rr 'ognition of the requirement to
deploy to worldwide locations at mi:timal notice. Furthermore, the
(.ontraLtor should re-ogize that tactical resources to support field
operations ar,, oftei m:timal. Therefore, size and complexity of
support issots (_.n have a de.trimental impact on mission success.
This suggvsts thuot ttierre Ar, everal areas of concern which should

r, ag: : |v t c: t c , p,'nt ds :gners and support pianners. A
,_urr iLnt ma or i, .rr is "he -ivailabilitv and ease of airlift. This

app l .s to oit, tl,, S1ippork ,ep oVm ert pdckage (support equipment,
tei data, spec t iiz,,d personntl) and the %ar Readiness Spares Kit
'ASK , ,,r ot :,tcl r' Lr., permit usupperted operat ion for a
p,(.1'i id pv,,o(i (J ', , g., 3u) day ). Interdependence of

sitt;por t ,.'q. e:,ts s ,h * Isc) be aonside red when analyzing and
r(,.ommerd ihg var ious sioport (,Oulcepts.
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3.2 LCC Verification

In this task, the contracLor shall recommend to the government a
methodology for verifying selected LCC parameters. These
parameters, which relate to modification/installation, operations
and support, are contractor-furnished inputs to the LCC Model. They
are, moreover, parameters that have a major impact on LCC, and that
may not be readily verifiable by the government at the time of
production source selection.

These selected parameters are of the six types listed below:

(1) Recurring Modification/Installation Parameters: AKIT, MIMH
(2) Predicted Mean Times between Failures: PMTBF
(3) Operation Time Factors: MMPD, MMPH
(4) Maintenance Parameters: IPCF, RIP, RM
(5) Repair Level Designators: RTS, NRTS, COND
(6) Mean Maintenance Times: RMH. BCMH, BMH, DMH

(See Volume II of this User's Manual for definitions of all of these
parameters.)

The contractor shall consider such verification approaches as
warranties (e.g., Reliability Improvement Warranty) and guarantees
(e.g. guarantees of operation cost, support cost or MTBF). The
contractor shall evaluate and propose data gathering methodology,
verification processes, and positive and negitive incentive
arrangements. (Technical data on warrantios and guaranLees as
applied to government conitracts will be supplied to a contractor
upon his written request.)

Where sampl ing techn iques are recommended the contractor shall
develop a sampling plan which reflects the rationale for the
selection of 3 specific distribution and the expected parameters of
that distribution to include confidence limits. A cost-benefit
nialysis shall be done for each parameter selected for sampling to

determine the range and depth of sa'ipling to be acomplished.

_.3 Trade Aliavses

In this task th, contractor shall identif. and carry out
modifications ill his ISFD (resign that will reduce cost. Such
modifi( ations A ill be identified through trade studies using the LCC
Model and will be .arried out in the areas described below.
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(a) Reliability and Maintainability. The contractor shall
investigate the variation of LCC with design changes impacting
predicted mean time between failures (PMTBF) and mean maintenance
times (RMH, BCMH, BMH, DMH), to determine what design will minimize
LCC. Changes to be investigated are changes in type and quality
level of selected components, changes in packing density, and other
related design changes within the overall scope of the contractor's
FSED design concept.

(b) Installation Characteristics. The contractor shall
identify design choices, within the overall framework of his FSED
design concept, that impact the cost of host platform modification
and SEEK TALK installation for the platforms and terminal
configurations listed below. In particular, design choices
impacting the recurring mod/installation labor hours (MIMH) for
antennas, cabling, control panel and electronic boxes should be
emphasized. In making this study, the contractor shall utilize data
on the following airborne platforms: F-16, A-10, OV-1O (all full-up
or Type I configuration); F-4, F-15 (partial array or Type II
configuration); and E-3A (modem only). The contractor shall also
utilize data on these ground platforms: FACP, CRC and TACP.

(c) Timing Net Approach. The contractor shall investigate the
variation of LCC with different approaches to the timing net and
master clock terminal designs--within his overall sytem design
concept. Changes impacting operational labor (MM1PD, MMPM) as well
as production and other cost elements shall be considered.

I

The contractor shall consider at least the following issues in
his analysis:

o What fraction of the airbases and ground sites for
SEEK TALK equipment will require master clocks.

o Whether these clocks will or will not be all identical.

o What timing net redundancy will be required.

o What method of distribution to prime mission equipment
(PME) terminals - airborne and ground - will be used.

o How the aibove will impact on operational labor to
initialize PME terminals.

(d) Commonality. The contractor shall determine the LCC
impact of various degroes of commonality, a) between functionally
similar SRLs, and h) both between SRUs and between LRLs, for the
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platform types identified below. On the basis of this determination
the contractor shall recommend what degree of commonality is most
appropriate for SEEK TALK. Factors that shall be taken into account
are at least the following:

o Differing form/fit characteristics of different host
platforms.

o Differing performance requirements (e.g., amount of
conferencing, timing requirements) specified for
different host platform classes.

o Differing operational environments and electrical
integration characteristics.

o Differing AM radios that must be interfaced.

o Differences between the ground and airborne
terminal requirements, taking into account
environment, usage rate, effects on support
capabi lit ies.

In carrying out the commonality studies, the contractor shall
make use of data on the following platform types: F-4, F-15, F-16,
A-lC, OV-10, E-3A, FACP, CRC and TCP. These are designated "basis"
platforms, since they furnish the foundation or basis for
calculation of modification/installation uosts for the system.

3.4 LCC Controls

This task integrates the efforts of the foregoing LCC
requirements into a coordinated LCC program, tracks actions taken to
reduce costs, and provides a running documentation of results. The
contractor shall employ the LCC Model, and the detailed procedures
outlined in Vols. I and II of this Lser's Manual, in carrying out
the zasks defined below.

(a) Assemb! ing the LCC Pro &ram Base!ine. The contractor shall
utilize the results of Tasks 1 through 3 of the Advanced Development
Phase SOW (Annex D). the material presented in his proposal for
FSED. and all relevant guidance provided by the Government
including the FSED Phase LCC Model and Lser's Manual), to assemble

an LCC program baseline cost estimate. This baseline estimate shall
incorporate the data elements shown in TaLle 3-I.

18
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Table 3-I
COST ELEMENTS FOR LCC TARGETS

A. Breakdown of LCC by Type of Expense
RDT&E Recurring Support

Equipment Acquisition Replacement Spares
Prime Mission Equipment, Airborne Base
Prime Mission Equipment, Ground Depot
Timing Net Equipment On Equipment Maintenance

Off-Equipment Maintenance
Modification/Installation Support Equipment Maintenance

Non-Recurring Cost Item Inventory Management
Recurring Labor Cost Recurring Training
Recurring Group A Kits Technical Data Maintenance

Initial Support Acquisition Operations Cost
Initial Spares Operational Labor

Base Added Fuel Consumption
Depot

Support Equipment* TOTAL OWNERSHIP COST
New Item Entry
Initial Training TOTAL LCC
Initial Technical Data

*Includes cost of ATE
TOTAL INVESTMENT COST programming and adaptors.

B. Supporting Breakdown - Equipment Acquisition by Terminal Configuration

Prime Mission Equipment, Airborne Prime Mission Equipment, Ground
Type I (Maximum or full-up) Type II (partial array)
Type II (Intermediate or partial array) Type III (modem only)
Type III (Minimum or modem only)

C. Supporting Breakdown - Mod/Installation for Basis Platforms

For each of the following platforms, target non-recurring cost,
recurring labor cost and recurring A-Kit cost:

CRC - Modem only
F-16 - Full-up FACP - Modem only
A-10 - Full-up TACP - Partial Array
OV-IO- Full-up (mobile platform only)
F-15 - Partial Array

F-4 - Partial Array

E-3A - Modem only
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Note that Table 3-I consists of three parts. Part A contains a
breakdown of LCC by type of expense. Part B provides a supporting
breakdown of prime mission equipment by type of configuration and by
airborne or ground-based host platform. Part C is a breakdown of
selected modification/installation costs by the "basis" platform
types listed in Section 3.3 above.

The baseline shall be used as a point of departure for parts
(b), (c), (d) and (e) defined below, and shall not be changed
without written consent of the Air Force. The baseline shall be
reported in the first draft of the LCC Document defined in the CDRL.

(b) Accuracy Study. The contractor shall make an accuracy
study of selected contractor input parameters to the LCC. The
following parameters shall be included:

PRODUCTION: TUPP(NP), TUPT(NP) - Unit Terminal costs
UP(I) - Unit ITEM Cost

MOD/INSTALL: NRMI(NP) - non-recurring cost
AKIT(NP), MIMH(NP) - Recurring cost parameters

OPERATIONS: MMPD(NP), MMPM(NP) - labor minutes per day
and per mission

SUPPORT: PMTBF(I) - reliability
RM(I) - repair materials factors
BCMH(I), BMH(I), DMH(I), RMH(I) - maintenance times
CSE(L), MSE(L) - support equipment cost parameters

See Appendix I of Volume I of this User's Manual for definitions of
these parameters.

For each of the parameters identified above, the contractor shall
estimate an optimistic value and a pessimistic value about the mean
value utilized in part (a) above. These shall be estimated such
that they represent approximately one standard deviation on each
side of the mean (i.e., the 16th and 84th percentile, while the
mean is about the 50th percentile). The contractor shall also
provide computer runs of the LCC Model with all optimistic and with
all pessimistic parameter inputs, to supplement the run with all
mean values that was carried out in part (a).

(c) LCC Target Nanagement. The contractor shall establish
rational targets for total LCC partitioned to the data elements
shown in Table 3-I. Targets shall be formally established in the
format of Table 3-1 and reported to the Air Force in the first draft
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of the LCC Document defined in the CDRL. In addition, the
contractor shall compute differences between cost estimates and cost
targets. The contractor shall carry out a dynamic program for
driving the LCC cost estimates toward the established targets.

It must be stressed that the objective of the cost element
targeting is to minimize total LCC. This is of course different
from minimizing cost elements individually. In performing trade
studies, contractors may find that a lower total LCC may be obtained
by increasing cost in one area in order to accomplish a greater
reduction in some other area. Thus, for example, an upgrading of
component reliability might increase unit production cost, but
provide an overall reduction in LCC by decreasing support cost.
Hence, it is not necessary that targets for all cost elements be
lower than the corresponding cost estimates; some may be higher.

(d) Maintaining a Current LCC Estimate. The LCC data file
shall be updated concurrently with engineering and program
decisions. For each change in the LCC estimate the contractor shall
maintain a record of the change, the reason for its implementation
and the resultant change in LCC. Current estimates shall be
maintained for the data elements shown in Table 3-I.

(e) Results of LCC Management. LCC management efforts shall
be documented in accordance with the CDRL and presented at all
Government contractor program reviews. The contractor shall carry
out an aggressive program to publicize program LCC objectives and
accomplishments to project personnel, suppliers and sub or associate
contractors.
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